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(71) We, EUROTUNGSTENE, a French 
body corporate, of 54 Avenue Rhin & 
Danube, 38100 Grenoble, France, do hereby 
declare the invention for which we pray thai 
a patent tray be granted to us and the method 
by which it is to be performed to be particu- 
larly described in ana by die following state* 
ment; — *» 

The present invention relates to tools for 
use in tee hot working of metals and alloys 
and by Trot working tooT we mean a tool used 
in the hot working of metals in their soUd 
state and specifically exclude tools used in 
die working of metals in their molten state 
such as die-casting dies, sprues, cores and 
hobs for the pressure casting of metals. 

Hot working, of metals and alloys at be- 
tween 700 and 1300°Q causes a difficult 
problem with regard to die behaviour of the 
tools in contact with the hot metal. This is 
the case in general with hot shaping tools, 
which are subject to high stresses and high 
thermal shocks, for example, the draw plates 
of wire-drawing dies and drills for the 
factnre of seamless tubes. 

The best tool steels used for these com- 
ponents undergo a deterioration of their 
characteristics at above 600°C 



and reach very low values above about 800°C 
The use of super-alloys or hard-faced aDoy 
coatings, for example, those based on cobalt, 
makes it possible to slightly raise the limit 
of use, but die characteristics of these 
materials drop significantly above 800°C 

Although so-called refractory steels have 
gpod mechanical characteristics when hot, their 
thermal conductivity is relatively poor and 
they have a high expansion coefficient so that 
they are relatively unsuitable for wi thstanding 
thermal shocks, litis also applies in the case 
of tungsten carbide. 



When high stresses at high temperatures 
fm/m significant thermal shocks are 
waived, the use of all these materials men- 
tioned above makes it necessary to change 
™ wJs frequently. Finally certain special 
alloys i that would be satisfactory as regards 
their behaviour when hot or unsuitable because 
the tools stick to die hot metal thus causing 
surface defects. 

The present invention is based on the dis- 
covery that certain tungsten based heavy 
all oys used in the past as gyroscope rotors or 
counterwdgfrte on account of their hfejh 
density, as containers for radioactive material 
on account of their penetrating radiation 
absorption capacity, as grinding spindle 
adaptors or boxing bars on account of their 
high modules of elasticity, and as surfacings 
on dies and other tools used in the hot work- 
ing of molten metals (ILK. Patent No. 
1,206,670) are useful in the construction of 
tools used in die hot working of meals at 
temperatures between 700 and 1300°C that 
are subject to high stresses and thermal shocks. 
Such alloys can ensure a long service life due 
to the use of materials having adequate hi gh- 
temperature mechanical characteristics, a rela- 
tively low expansion coefficient, good thermal 
conductivity and no pronounced tendency to 
stick to the hot meiaL 

In accordance with the present invention, 
therefore, there is provided a hot working 
tool (as above denned) having as its working 
race an alloy consisting of, apart from 



tungsten 

htm and/or nickel 
chromium and/or 
molybdenum 
and/or cobah 



90-97 wt % 
2—10 wt % 



O— 8 wt % total 
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(apart from 
tungsten, nop and 



Preferably the alloy 
impurities) entirety of 

As an Example, die following alloys can be 
used: 



% by weight 
A 
B 
C 



w 


Ni 


Fe 


93 


4.6 


2A 


95 


3J 


IS 


97 


2 


1 



10 The breaking 
these alloys are 
(in laj/mm*): 



and elastic Hmini 
the following 



650° 
800° 



R 

55—75 
38—53 



£ 

32—45 
26—35 



The crransfon coefficient at these tempera- 
tures is about degree, the thermal 
conductivity is approximately 0,25 cal/mm/C 
degree and the specific heat between 0.035 
and 0jO45 cal/g/C decree. All these pro- 
perties give the tools made from such materials 
an excellent thermal shock resistance. More- 
over, the stability of the metallurgical struc- 
ture of these alloys, which undergoes no 
phase change during there temperature rfee, 
tt also a ravourahleiactor. Finarfy, the forma- 
tion, as from about <S0O°Q of a surface oxide 
(WQb) Hermits an excellent lubrication of 
the metal to be ahapeA 

The tools according to the invention can be 
produced by co n ve nn onal powder tnetafhirgy 
methods, i,e. compression and flitting, and 
they can be macfoned without anj 



difficulty. They a re sui table for the 1 
Ing of numerous metals and alloys and more 
particularly ordinary and special steels, and 
copper. It may be advantageous to produce 
composite tools in which only those portions 
in direct contact with the hot metal are made 
from the alloy according to the invention. 

The invention is applied with particular 
advantage to tools used in the hot drawing 
of metals, such as draw plates, thrust bushes, 
needles and other tools used m the manu- 
facture and shaping of seamless tubes such as 
drilling chucks or elbow forming pipes. 

The advantages of the tools according to the 
invention will be shown by the following 
non-limitative example: 

EXAMPLE 
By powder metallurgy, a pear-shaped 
drilling chuck wim an~external» diameter ofV 
62 mm and a total length of. 206 J mm for 
use in the mnmifa(Tpre j>f spmrilgss tubes.made^ 
from bearing steel type i0OC6 was produced. 
Drilling was carried out at about 1200°C 



The chuck was made from a heavy alloy 
with the following analysis (as % by weights) 



W— 95 



Ni=3J Fe=1.5 



This chuck made it possible to carry out 
650 drilling operations, Its deformation was 
relatively limited and in fact below 0.5 mm* 
After surfa ce mach fa n n g j the chuck could be 
reused several times* 

The previously used chucks made from 
30NC11 steel had to be dismantled after each 
drilling operation for cooling in a rank; which 
necessitated the permanent presence of a 
chuck fitter, or alternatively they had to be 
cooled Internally and sprayed at the end of 
the drilling operation. They were able to 
perform a maximum of 50 drilling operations, 
representing about 20 changes per working 
amtf onj 

In addition, the chucks according to the in- 
vention made it possible to obtain a better 
surface state within the tubes and ensured 
more accurate dimensions* 

WHAT WE CLAIM IS:— 

1* A hot working tool as hereinbefore 
defined, wherein the working surface is 
formed of an alloy consisting of, apart from 
impurities: 

tungsten 90—97 wt % 

iron and/or nickel . 2—10 wt % 
cfarommnt and/or 

molybdenum 

and/or cobalt 

2* A tool as claimed in claim 1, in which 
the alloy consists of apart from impurities 
tu n g st e n , iron and nickel. 

3. A tool as claimed in claim 1, in which 
the alky is alloy A, B or C as hereinbefore 
described* 

4. A tool as claimed in claim 1, 2 or 3, 
in the form of a draw plate, extrusion tool 
or tube-drilling chuck. 

5. A method of hot working of metals 
subject to high stresses and thermal shocks, 
in which a tool as r1ninn > d in any one of claims 
1 to 4 is used. 

6. A method as claimed in claim 5 sub- 
stantially as hereinbefore described in the 
Example. 

7. Metal shaped by a method as claimed in 
claim 5 or 6* ,. N . 

"^For the Applicants, 

D.fYp!3NGj& OCX, 
Chartered ^Patent Agents, 
9u& 10 Staple Inn, 
IA^ iWClV 7RD. 
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